Modifications of pluripotent stem cell differentiation after ARA-C treatment: clonal analyses of CFU-S progeny.
The nature of the mechanisms controlling CFU-S differentiation is a crucial problem in haematology and, thus far, little is known concerning these phenomena. Work done in our laboratory has shown that the distribution of the histologic cell types represented in spleen colonies (CFU-S) differ depending on whether normal bone marrow or marrow from Ara-C treated mice is injected into the irradiated recipients. As measured by the mean of the absolute number of colonies per spleen, bone marrow from Ara-C treated mice gives more erythroid colonies and fewer granulocytic colonies than do cells from normal bone marrow. We have demonstrated that these modifications are under the control of humoral factors. Two significant questions arise from these observations. First, are the colonies after Ara-C treatment derived from a single multi-potential cell rather than from already committed progenitors and, second, is this shift in granulocytic-erythroid representation a reflection of modifications at the CFU-S level introduced by our Ara-C system? To answer these questions, we analysed the progeny of each individual spleen nodule either by reinjecting each colony unit into a secondary recipient or by cloning these cells in methyl cellulose with appropriate stimulating factors. We thus determined the number of retransplantable stem cells, as well as the number of committed precursors present in each spleen nodule. Our results demonstrate that most spleen colonies are transplantable and give rise to secondary colonies. These secondary colonies are of all haematological types, therefore proving that the nodules contain CFU-S and that these CFU-S are pluripotent. All spleen colonies contain GM-CFC, even in the nodules that were histologically erythroid. We thus conclude that modifications in the E/G ratio of spleen colonies after injection of bone marrow from Ara-C treated mice are a reflection of changes in CFU-S differentiation pathways.